Nanosecond laser pulses have employed the photoconductive Z-scan technique.
INTRODUCTION
Nonlinear optical processes like two-photon absorption coefficient (β 2 ) and three-photon absorption coefficient (β 3 ) in direct and indirect band gap crystals can lead to define optical power limiters, photonic devices, and nonlinear autocorrelation system for ultra fast laser pulse characterization. As yet from all third order optical nonlinearities, the greatest attention has been paid to the determination of β 2 in direct band gap crystals. This coefficient was determined by two-photon absorption induced transient photocurrent [62] , nonlinear conductivity [28] or optical transmittivity autocorrelation [63] and Z-scan technique [63] [64] [65] [66] . In previous chapter 3(a) & 3(b), we performed the experimental investigation of nonlinear properties like nonlinear absorption, refraction and carrier life time in bulk of direct and indirect band gap crystals using low repetition rate nanosecond laser, excluding possible thermal effects on the Z-scan technique. The sensitivity of a standard Z-scan technique, which measure the change of the optical transmittivity of a sample moved across the laser beam waist, is not sufficient when absorptive nonlinearities are weaker. Photoconductive Z -scan measurements in direct band gap semiconductor has been performed by V. Pacebutas [27] in which he has determined twophoton absorption in GaN crystal and estimated the value of three photon absorption coefficient by measuring the photocurrent using boxcar integrator. The value of β 2 and β 3 obtained by these investigators were much larger (~ 17-20 cm/GW and 1.2  10 -2 cm 3 /GW 2 ) than the value reported earlier [28] in the case of direct band gap crystals.
Secondly, no attempt was made to study nonlinear parameters in the case of indirect band gap crystals because the lattice vibration and carrier concentration makes the theoretical calculations more difficult. Further it may be noted that larger volume of the material is involved due to smaller value of the absorption coefficient/cross section. If absorption coefficient is large, than one can study the surface properties of the material rather than the bulk of the sample for nonlinear applications. This gives an opportunity to analyse absorption processes β 2 and β 3 more accurately in the case of direct and indirect band gap crystals with better technique. In this chapter, we have presented a modification of the technique -the multiphoton photoconductive Z-scan by measuring charge (Q) instead of photocurrent, that is more sensitive and background free experiment. The measurement of charge (Q), instead of photocurrent give better insight in the range when RC (time constant) is much shorter than the pulse width of laser used [13] . By using the multiphoton photoconductive Z-scan technique, we report the investigation of two and three-photon absorption coefficient in ZnSe (Eg = 2.58eV) direct band gap crystal and CdI 2 (Eg = 3.2eV), PbI 2 (Eg = 3.02eV) indirect band gap crystals.
EXPERIMENTAL DETAILS
The experimental set up used for the photoconductive Z-scan measurements is given in 
RESULTS & DISCUSSIONS
In the standard optical Z-scan experiments the sample was moved along the focused laser beam across its waist, so that the irradiance of the sample is taken as a cases using frequency doubled Nd:YAG laser, we found that the value of charge (Q) is maximum at beam waist i.e. at Z= 0, these curves clearly indicates sharp maxima. As the band gaps of the crystals are 2.58, 3.2, and 3.02 eV and excitation energy of frequency doubled Nd: YAG laser was 2.34 eV, it is most likely that samples are photo excited due to two-photon absorption processes. In the second case, first harmonic of the Nd:YAG laser (1.17eV) was used and it is expected that the photoconductivity signal originate from three-photon absorption processes. These were confirmed by the earlier reported measurements [11] [12] [13] of photoconductive signal at different irradiation levels, which gives a quadratic dependence of the photoconductive signal on the laser photon densities in case of fundamental and frequency doubled Nd :YAG laser. The curve corresponding to three-photon absorption is narrower than for two-photon absorption in all the cases -a very interesting feature of the multiphoton absorption processes. It is noteworthy that with the increase in order of absorption, the absorption coefficient decreases thereby narrowing the absorption curves, as a result one can make measurements from the bulk of the sample. Multiphoton photoconductive Z-scan is a sensitive and background-free and its traces could be used for the investigation of nonlinear absorption processes. By knowing the coefficient of one of these two nonlinear processes, another coefficient can be evaluated by comparing photoconductive Z-scan for both nonlinearities obtained under similar conditions. By taking into account the value of β 2 determined in Chapter 3(a) on the same samples i.e. β 2 for ZnSe = 24.42 cm/GW (direct band gap crystal) and to two and three-photon absorption processes in PbI 2 crystal using fundamental and frequency doubled Nd:YAG laser.
